This study was conducted to prove whether ellagic acid can be used as a regulator of incision wound healing process in male albino rats as experimental animals. A total of 24 male healthy rats based on physical examination, aged at 3 months old and weight at 150-180 grams used in this study. Rats were divided into three groups and each group has 8 replications, group of control (P0) has no incision wound and no medication, treatment group (P1) has incision wound and treated with Betadine® and (P2) has incision wound and treated with 2,5 % ellagic acid. The variable that observed are histopathology changes (collagen, PMN, angiogenesis and fibrosis) from the male albino rats. The samples collection was taken at day 15 and data were collected and analyzed by Analysis of Variance (ANOVA) test. The result of collagen and PMN cells score in the control group (P0) were 1.80 ± 0.16 and 1.6 ± 0.08 with mild angiogenesis and no fibrosis. The results in the treatment (P2) group, where the collagen and PMN scores were 1.60 ± 0.08 and 1.5 ± 0.8, accompanied by mild angiogenesis and fibrosis. Meanwhile, in the treatment (P1) group, the results of scoring of collagen and PMN were lower than the other groups, 0, 80 ± 0.08 and 0.6 ± 0.16 accompanied by moderate angiogenesis and fibrosis. There was a significant difference of collagen scoring, PMN cells number, fibrosis and angiogenesis among the treatment groups (p<0.05). P1 treatment group has significant different with treatment groups P0 and P2 (p<0.05), but there is no significant difference between treatment groups P0 and P2 (p>0.05). From the results, it can be concluded that the topical application of ellagic acid ointment was proved to provide healing process on incision wound. Topical administration of ellagic acid ointment for 14 days was able to improve the skin condition and promoted the wound healing.
Introduction
Wound is a condition of tissue damaged continuity caused by trauma from sharp or dull objects, temperature changes, chemical materials, electricity, radiation or animal bites.
An incision wound is a wound on the skin surface that frequently caused by contact with a sharp object [1] [2] [3] [4] .
Wound healing is a process of the body to repair the tissue damaged to be functioned again. The body tried to regulate the abnormal conditions as a result of healing process.
The body responded if the skin integrity was damaged and presented an overlapped phase but biologically distinguishable. After wound occurred, the healing phase that involved are inflammation, proliferation and remodeling [18] .
The wound healing process can be disrupted by the causes from the body itself (endogenous) and from external causes (exogenous). The most important endogenous causes are impaired coagulation and immune system disorder. Both of these conditions will inhibit wound healing with changes of body reactions to injury, necrosis and contamination. Exogenous causes that can affected wound healing process include radiance ionization, cytostatic agents' administration and immune suppressant drug like corticosteroid [6] .
Nowadays the patent medicines are served to optimized wound healing process like burn wounds, incision wounds or any other wounds. The available drugs has many disadvantages such as expensive price and not affordable for everyone. Furthermore, the consideration of synthetic chemical substances addition have some side-effects that influenced other vital organs. That consideration made some researcher did studies about natural herbs as an alternative for medical treatments [7] .
One of the most widely studied medicinal plants for health problems is pomegranate or Punica granatum Linn (PGL). The antioxidant and anti-inflammatory activity from Pomegranate are due to the very high content of polyphenols. Polyphenols that contained in pomegranates are ellagic acid (EA), gallotannins, antocyanins and others [8] .
Ellagic acid is the active ingredient that widely studied and it's a polyphenol that has much activities as an antioxidant, anti-inflammatory and as a regulator on fibrosis process with decreasing the excess collagen level on the chronic lesion tissues [9, 10] .
This study was conducted to prove whether ellagic acid can be used as a regulator of incision wound healing process in male albino rats as experimental animals. 
Materials and Methods

Materials
The materials that used in this study were 90% ellagic acid produced by Xi'an Biof.
Bio-Technology Co., Ltd., Ketamine® and Diazepam for anesthesia, sterile aquadest, vaselin flavum, Betadine®, 70% ethanol, pellet feed, 10% buffered formalin for organ fixation to avoid damage, Entellan® for mounting cover glass, absolute alcohol solution for dehydration stage (96%, 80%, 70%), xylol for clearing phase, and HE staining for the histopathological staining.
The tools for this study were ACIS® digital scales for weighing albino rats, surgical equipment for making an incision wound are gloves, scissors, sterile cotton, plastic spoon, cotton bud, tissue forceps, artery forceps, sterile gauze, scalpel no.3, blade no.10
and tissue container. The tools for making ointment such as stamper and mortar also needed, then the tools for histopathological slide such as microtome, embedding set, slides, cover slides, staining set and microscope for observation and camera.
Methods
This study used male albino rat (Rattus norvegicus) as an experimental animal. A total of 24 male with rats were healthy based on physical examination, aged at 3 months old and weight at 150-180 grams used in this study. 24 male albino rats (Rattus norvegicus) as an experimental animal with one week adaptation for preparing and checking the health status. After a week of adaptation, the rats divided into three groups and each group has 8 replications. The variable that observed are histopathology changes (collagen, PMN, angiogenesis and fibrosis) from the male albino rats. Control group animals (P0) has no incision wound and no medication. Treatment groups (P1) has incision wound and treated with Betadine® and (P2) has incision wound and treated with 2,5% ellagic acid. Animals then were euthanized and skin samples on day 15 were harvested.
After 1 week of adaptation, the albino rats were shaved on their dorsal body of 3 cm x 2,5 cm to facilitate the incision process. For that procedure, anaesthetic agents were administered with combination of Ketamin® and Diazepam (100mg/ml : 5 mg/ml) at dose level of 1 ml/kg body weight [11] . The incision wound made along 3 cm, 0,25 cm depth and 0,01 cm width in shaved skin region. The skin fixation was made and scalpel blade placed on skin surface with 30-40 angle then incision done with moved the scalpel blade caudally [12] . Treatment was done by applying Betadine® and Ellagic acid ointment with cotton bud, three times daily with 8 hours interval for 14 days [13] .
Skin tissue sampling was done at day 15 with euthanasia procedure using Ketamin®. Skin tissue samples was taken at 0,5 cm depth and 1 cm extra on four sides for better sample quality [6] .
The observation of histopathological slides was done with scoring technique that are 
Result
The statistical analysis result showed that ellagic acid gave an effect on healing process of an incision wound on albino rats as an experimental animals. This study also showed that there is a significant difference of collagen scoring, PMN cells number, fibrosis and angiogenesis among the treatment groups (p<0.05). P1 treatment group has significant different with treatment groups P0 and P2 (p<0.05), but there is no significant difference between treatment groups P0 and P2 (p>0.05).
In the P0 group, where the skin of mice was in good health, the collagen and PMN cells scores were 1.80 ± 0.16 and 1.6 ± 0.08 with mild angiogenesis and no fibrosis. The results were observed in the P2 group, where the collagen and PMN scores were 1.60 ± 0.08 and 1.5 ± 0.8, accompanied by mild angiogenesis and fibrosis. Meanwhile, in the P1 group, the results of scoring of collagen and PMN were lower than the other groups, 0, 80 ± 0.08 and 0.6 ± 0.16 accompanied by moderate angiogenesis and fibrosis. The comparison collagen and PMN scores on Table 1. Based on data observed, the presence of angiogenesis and fibrosis are also obtained histopathological slide, as shown in Table 2 . From the results, it seem that the topical application of ellagic acid ointment was proved to provide healing process on incision wound. Topical administration of ellagic acid ointment for 14 days was able to heal the skin consistently healthy.
Discussion
The process of wound healing is a series of characterized condition that performed by combinations of biological processes that occurred in certain conditions and time.
This process is marked by the restructuring of the damaged tissues to original condition. The natural response that occurred in healing process was repaired quite fast, and ensured the damaged tissues has completely returned to normal conditions [15] . In this study, the group treated with topical ellagic acid ointment (P2), showed a better wound healing process when compared to the P1 group. There are several reasons that may cause the condition.
Ellagic acid, is a part of flavonoids which usually produced by various plants in tannin formation that known as ellagitannin. Ellagic acid two groups of lactons and 4 hydroxyl groups, where the hydroxyl groups have antioxidant activities so it prevent the lipid peroxidase and protect the tissue damages from oxidative stress. At this time, ellagic acid gets more attention because it has been shown to have antioxidant activity, chemo preventive and antiapoptosis, antimutagenetic, anti-inflammatory, antiatherosclerosis, antifibrosis, antibacterial and anti-HIV replication [16] .
Oxidative stress is one of the factors that inhibits wound healing process. Research on topical administration of natural ingredients that have antioxidant activity proved to improve the process of wound healing and prevent tissue damage due to oxidative stress [17, 18] .
Inflammmation is a protective process that happened to eliminated foreign materials then initiated the healing process. However, the excessive or imbalanced inflammatory process can delay the wound healing. Therefore, intervention was necessary to prevent the delayed of wound healing with administered of anti-inflammatory agents [19] .
Infection can delay the process of wound healing by various mechanisms, such as lowering the blood supply, causing dysfunction of the leucocyte function, prolonging inflammatory and debridement processes and producing proteolytic enzymes. Therefore, infection is a complication of various types of wounds and antibiotics have an important role in wound healing processes [20] [21] [22] .
Herbs contain tannins or ellagic acid in the form of ellagitannin has a therapeutic effect if used on wounds, either burns or other types of wounds. This is because of antioxidant activities, anti-bacterial and anti-inflammatory activities [23] . Ellagitannin or ellagic acid can help the precipitation of proteins in damaged tissues, so it can provide the scabs formation rapidly. This activity will also reduce the edema and exudative fluids on wound surface through decreasing of capillaries permeability [20, 24] . Beside that activity, other activities are thought to play a role in wound healing process from its ability as an angiogenic agent [25] .
Based on the results of the research, to get the results of a good wound healing process, 2.5% of ellagic acid ointment should be given at the beginning of the initial phase of injury. 
Conclusion
This study concluded that the application of 2,5% ellagic acid has an activity to promote healing process on incision wound. Therefore, to show the best result it suggested to use it frequently for 14 days.
